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Prevention and Control of Influenza - Part Il
Recommendations of the Advisory Committee on Immunization Practices (ACIP)

This article is based on the 2004
recommendations by the Advisory Cont
mittee on Immunization Practices
(ACIP) for the use of influenza antivi-
ral medications (Prevention and con-
trol of influenza: recommendations of
the Advisory Committee on Immuniza-
tion Practices [ACIP]. MMWR: May
28, 2004 / 53 (RR06);1-40). The com-
plete report is available at
www.cdc.gov/mmwr/preview/
mmwr html/rr5306al.htm.

Background

The concern over influenza comes
fromitsability to spread rapidly and cause
sgnificant morbidity, aswell as the seri-
ousnessof itscomplications(especialy in
theelderly andin peoplewith chronicill-
nesses). The primary methods of control-
ling the spread of influenzaconsist of im-
munization and good respiratory etiquette.
However, influenzaantivira medications
can play animportant roleinthe manage-
ment of influenzaboth as chemoprophy-
laxisto prevent ilinessand astreatment of
influenzainfection. Thisarticlereviewsthe
currentindicationsfor theuseof influenza
antiviral medications based on the 2004
Advisory Committee on Immunization
Practices (ACIP) recommendations.
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Diagnosis Flu Virs

Appropriate treatment
of patientswith respiratory
illness, including the use of
influenzaantiviral medica-
tions, dependson accurate
andtimely diagnosis. State
and local health depart-

ments, aswell asthe Centersfor Disease

Control and Prevention (CDC) supply
feedback to healthcare providers on the
presence and typeof influenzavirusescir-
culating inthecommunity that can affect
decisions on the use of influenza
antiviras.

Hedlthcareprovidersasoobtaininfor-
mation on influenzain their community
through diagnostic tests during patient
management. Availabletestsfor influenza
includevira culture, serology, polymerase
chainreaction (PCR) and immunofluores-
cence. One recent development has been
commercia rapid (within 30 minutes) di-
agnostic teststhat can be used by labora
toriesin outpatient settingsto detect influ-
enzaviruses. This can enable hedlthcare
providersto moreprecisely direct therapy.
However, theresults of thesetests should
till be evaluated in the context of the
clinical situation. In addition, the cost-
effectiveness of using the rapid flu tests
depends in part on the prevalence of in-
fluenzaaswell asthe type of antiviral (if
any) that may be used for treatment.*

Overdl, influenzasurveillanceinforma:
tionand diagnogtictesting canaid clinica
judgment and help guide treatment deci-
sions, including the potentid vaueof anti-
vira therapy.

Influenza Antiviral
_» Agents

Currently, four influenza
antivird agentsarelicensed
and availableinthe United
States: amantadine,

: rimantadine, zanamivir, and
osdtamivir.

Amantadine and rimantadine are
chemically related drugs known as
adamantanes(or M2inhibitors)—thisclass
has activity only against influenza A vi-
ruses. Amantadine is approved for the
treatment and chemoprophylaxisof influ-
enzatypeA virusinfectionsamong adults
and children aged >1 year. Rimantadine
isapproved for treatment and chemopro-
phylaxis of influenzaA infection among
adultsand prophylaxisamong children (d-
though some specialistsconsider it appro-
priatefor treatment of influenzaA among
children).

Zanamivir and osdltamivir belongtothe
class of drugs known as neuraminidase
inhibitors—they haveactivity against both
influenzaA and B viruses. Zanamivir is
approved for treating persons aged >7
yearswith uncomplicated influenzainfec-
tions. Osdltamivir isapproved for thetreat-
ment of persons with uncomplicated in-
fluenzainfectionsaged >1 year, andisalso
approved for chemoprophylaxis of influ-
enza among persons aged >13 years.

An overview of these medications is
presented below. However, package in-
serts should be consulted for additiona
information as needed.



Treatment

When administered within 2 days of
illness onset to otherwise healthy adullts,
amantadine and rimantadine can reduce
the duration of uncomplicated influenzaA
illness, and zanamivir and osaltamivir can
reduce the duration of uncomplicated in-
fluenzaA and B illness, by approximately
1 day.

Data are limited regarding the effec-
tiveness of these agentsin preventing se-
rious influenza-related complications or
their effectivenessfor thetreatment of in-
fluenzaamong personsat highrisk for se-
riouscomplicationsof influenza. Onestudy
ng oseltamivir treatment primarily
among adultsreported areductionin com-
plicationsrequiring antibiotictherapy com-
pared with placebo. Even fewer studies
of theefficacy of influenzaantivirashave
been conducted among pediatric popula-
tions. However, onestudy documented a
decreased incidenceof otitismediaamong
childrentaking oseltamivir.

To reduce the emergence of antivira
drug-resistant viruses, amantadine or
rimantadine therapy for persons with in-
fluenza A illness should be discontinued
assoon asclinically warranted, typicaly
after 3-5 days of treatment or within 24-
48 hours after the resolution of signsand
symptoms. Therecommended duration of
treatment with either zanamivir or
osdltamiviris5days.

Chemopr ophylaxis

I nfluenzachemoprophylaxisisnot gen-
erdly asubdtitutefor vaccination, athough
antivirals are critical adjunctsin the pre-
ventionand control of influenza. They may
be used, for example, as a component of
influenza outbreak-control programs to
limit the spread of influenzawithin chronic
careingitutions.

Amantadine and rimantadine areindi-
cated for chemoprophylaxis of influenza
A infection (not influenzaB), and are ap-
proximately 70%-90% effective in pre-
venting illness. These antivirals may il
permit subdinica infectionand the
development of protective anti-
body againgt circulating influenza
viruses. These agents do not in-
terferewith the antibody response
to the inactivated vaccine.

Among the neuraminidasein-
hibitors, only osaltamivir hasbeen
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Rimantadine

approvedfor prophylaxis, but com-
munity studiesof healthy adultsin-
dicate that both oseltamivir and
zanamivir aresmilarly effectivein
preventing febrile, |aboratory-con-
firmed influenzaillness (efficacy:
Zanamivir, 84%; osdltamivir, 82%).
Both agents have aso been re-
ported to prevent influenzaillnessamong
persons administered chemoprophylaxis
after ahousehold member was diagnosed
with influenza. Experience with prophy-
lactic use of these agents in ingtitutional
settings or among patients with chronic
medica conditionsis limited, but one 6-
week study of oseltamivir prophylaxis
among nursing homeresidentsreported a
92% reductionininfluenzaillness. Use of
zanamivir hasnot been reported toimpair
the immunologic response to the
inactiviated influenzavaccine.

Of note, because influenza antiviras
reducereplication of influenzaviruses, the
Live Attenuated Influenza Vaccine
(LAIV) should not be administered until
48 hoursafter cessation of influenzaanti-
vird therapy, andinfluenzaantivira medi-
cations should not be administered for 2
weeks after receipt of LAIV.

To be maximally effective as prophy-
laxis, antivirals must be taken each day
for theduration of influenzaactivity inthe
community. However, to be most cost-
effective, one study of amantadine or
rimantadinereported that the drugs should
be taken only during the period of peak
influenzaactivity inacommunity.

Appropriate use of
Chemoprophylaxis:

* Persons a High Risk Who Are
Vaccinated After InfluenzaActivity
Has Begun. Persons at high risk for
complicationsof influenzacan ill be
vaccinated after an outbreak of
influenzahasbeguninacommunity.
However, development of antibodies
in adults after vaccination takes
approximately 2 weeks. When

influenzavaccineisadminis-

tered whileinfluenzavirusesare
circulating, chemoprophylaxis
should be considered for
personsat high risk during the
timefrom vaccination until
immunity hasdevel oped.

Amantadine

Children aged <9 yearswho
receiveinfluenzavaccinefor
thefirst time require 6 weeks
of prophylaxis(i.e., prophylaxis
for 4 weeks &fter the first dose
of vaccine and an additional 2
weeks of prophylaxis after the
second dose).

* Persons Who Provide Care to Those
at High Risk. To reduce the spread of
virusto personsat high risk during
community or ingtitutiona outbreaks,
chemoprophylaxisduring peak
influenzaactivity can be considered
for unvaccinated persons who have
frequent contact with personsat high
risk. Thismay include employees of
hospitals, clinics, and chronic-care
facilities, household members, visiting
nurses, and volunteer workers. If an
outbreak is caused by avariant strain
of influenzathat might not be con-
trolled by the vaccine, chemoprophy-
laxis should be considered for all such
persons, regardless of their vaccina-
tion status.

e Persons Who Have Immune Defi-
ciencies. Chemoprophylaxiscan be
considered for personsat high risk
who are expected to have an inad-
equate antibody responseto influenza
vaccine. This category includes
personsinfected with HIV, chiefly
those with advanced HIV disesse.
Such patients should be monitored
closdly if chemoprophylaxisis
administered. Dataare not available
regarding the efficacy of any of the 4
antiviral agentsin preventinginflu-
enzaamong severely
immunocompromised persons(e.g.,
hematopoietic stem cell transplant
recipients).

e Other Persons. Chemoprophylaxis
throughout theinfluenzaseason or
during peak influenzaactivity might
be appropriate for persons at high
risk who should not be vaccinated. In
general, chemoprophylaxiscould be
used by any person who wishesto
avoidinfluenzaillness, but healthcare
providersand patients should make
thisdecisononanindividual bass.

* AsanAdjunct in the Control of
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Outbreaksin Ingtitutions. Using
antiviral drugsfor the treatment and
prophylaxisof influenzaisakey
component of influenzaoutbreak
control iningtitutionsin additionto
other outbreak-control measures
(e.g., droplet precautions, cohorting,
vaccinations). When confirmed or
suspected outbresks of influenza
occur iningitutionsthat house
personsat high risk, chemoprophy-
laxis should be started as early as
possible to reduce the spread of the
virus. Inthese situations, having
preapproved ordersfrom physicians
or plansto obtain ordersfor antivira
medications on short notice can
expediteadministration of antiviral
medications.

When outbreaks occur in ingtitutions,
chemaoprophylaxisshould beadministered
toall resdents, regardlessof whether they
received influenzavaccinationsduring the
previous fall, and should continue for a
minimum of 2 weeks. If surveillancein-
dicates that new cases continue to occur,
chemoprophylaxis should be continued
until approximately 1 week after theend
of theoutbreak. Thedosagefor eachresi-
dent should be determined individually.
Chemoprophylaxisalso can beoffered to
unvaccinated staff who provide care to
persons at high risk. Prophylaxis should
be considered for all employees, regard-
|essof their vaccination status, if the out-
break is caused by avariant strain of in-
fluenza that is not well-matched by the
vaccine.

To limit the potentia transmission of
drug-resistant virus during outbreaks in
ingtitutions, whether in chronic or acute-
caresattingsor other closed settings, mear
sures should be taken to reduce contact
asmuch as possi ble between personstak-
ingantivira drugsfor treatment and other
persons, including thosetaking chemopro-
phylaxis.

Dosage

Dosage recommenda- |
tionsvary by agegroup and i
medica conditions(eg.,im- | 3
paired renal function, or 2 o
liver discase) (Table), ~  Zanamivir

inhaler device

e
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Children

* Amantadine.
Use of amanta
dineamong
childrenaged <1
year has not been -
adequately Oseltamivir
evaluated. The FDA-approved
dosage for children aged 1-9 years
for treatment and prophylaxisis4.4-
8.8 mg/kg body weight/day (maxi-
mum 150 mg/day), however,
healthcare providers should consider
prescribing only 5 mg/kg body weight/
day (maximum 150 mg/day) to
reduce therisk for toxicity. The
approved dosage for children aged
>10yearsis 200 mg/day (100 mg
twice aday); however, for children
weighing <40Kkg, prescribing 5 mg/kg
body weight/day, regardless of age, is
advisable.

* Rimantadine. Rimantadineis
approved for prophylaxisamong
children aged >1 year. Although it has
not been approved, some specialistsin
the management of influenza consider
rimantadine appropriatefor the
treatment of influenzainfection
among children. Use of rimantadine
among children aged <1 year has not
been adequately evaluated.
Rimantadine should beadministered
in 1 or 2 divided doses at a dosage of
5 mg/kg body weight/day, not to
exceed 150 mg/day for children aged
1-9 years. The approved dosage for
children aged >10 yearsis 200 mg/
day (100 mg twice aday); however,
for childrenweighing <40 kg, pre-
scribing 5 mg/kg body weight/day,
regardless of age, is recommended.

e Zanamivir. Zanamivirisapproved
for treatment among children aged >7
years. The recommended dosage of
zanamivir for treatment of influenzais
2inhalations (one 5-mg blister per
inhalation for atotal dose of 10 mg)
twicedaily (approximately 12 hours
apart).

e Osdtamivir. Osdtamivir is approved
for treatment among persons aged >1
year and for chemoprophylaxis
among persons aged >13 years.

Recommended treatment dosages for
children vary by theweight of the
child:

< <15kg: 30 mg twice aday

< >15-23kg: 45 mgtwiceaday

<+ >23-40kg: 60 mgtwiceaday

< >40kg: 75 mg twice aday

The treatment dosage for persons
aged >13 yearsis 75 mg twice daily.
For children aged >13 years, the
recommended dosefor prophylaxisis
75 mg once a day.

Persons Aged >65 Years

* Amantadine. The daily dosage of
amantadine for persons aged >65
years should not exceed 100 mg for
prophylaxis or treatment because
rena function declineswithincreas-
ing age. For certain older persons, the
dose should be further reduced.

* Rimantadine. Among older persons,
theincidence and severity of central
nervous system (CNS) side effects
are substantially lower among those
taking rimantadine at adosage of 100
mg/day than among thosetaking
amantadine at dosages adjusted for
estimated renal clearance. However,
chronicaly ill older personshave had
ahigher incidence of CNSand
gastrointestinal symptomsthan
among healthy, younger persons
when rimantadine has been adminis-
tered at a dosage of 200 mg/day.
Therefore, for prophylaxisamong
persons aged >65 years, the recom-
mended dosage is 100 mg/day. For
treatment of older personsin the
community, areductionin dosageto
100 mg/day should be considered if
they experience side effects when
taking a dosage of 200 mg/day. For
treatment of older nursing home
residents, the dosage of rimantadine
should be reduced to 100 mg/day.

e Zanamivir and Osdtamivir. No
reduction in dosageisrecommended
on the basis of age done.

Persons with Impaired Renal
Function

* Amantadine. A reduction in dosage
isrecommended for patientswith



Table 1. Recommended daily dosage of influenza antiviral medications for treatment and prophylaxis
Age group (yrs)

Antiviral agent 1-6 7-9 10-12 13-64 >65
Amantadine*
Treatmert, 5 mg/kg body 5 mg/kg body 100 mg twice daily§8  [100 mg twice daily§ (<100 mg/day
influenza A weight/day up to weight/day up to 150

150 mg per day in 2 mg per day in 2

divided dosest divided dosest
Prophylaxis, 5 mg/kg body 5 mg/kg body 100 mg twice daily§  [100 mg twice daily§ <100 mg/day
influenza A weight/day up to weight/day up to 150

150 mg per day in 2 mg per day in 2

divided dosest divided dosest
Rimantadinef
Treatment,** NAtT NA NA 100 myg twice 100 mg/day
influenza A daily8§
Prophylaxis, 5 mg/kg body 5 mg/kg body 100 mg twice daily§ | 100 mg twice daily§ |100 mg/day T
influenza A weight/day up to weight/day up to 150

150 mg per day in 2 mg per day in 2

divided dosest divided dosest
Zanamivir*** 1t
Treatment, NA 10 mg twice daily 10 mg twice daily 10 mg twice daily 10 mg twice daily
influenza A and B
Oseltamivir
Treatment,888 Dose varies by child's | Dose varies by child's | Dose varies by child's | 75 mg twice daily 75 mg twice daily
influenza A and B | weightT1{ weight {1 weight 1
Prophylaxis, NA NA NA 75 mg/day 75 mg/day
influenza A and B

NOTE: Amantadine manufacturersinclude Endo Pharmaceuticals (Symmetrel®, tablet and syrup); Geneva Pharms Tech and Rosemont (Amantadine
HCL, capsule); US. Pharma (Amantadine HCL, capsule and tablet); and Alpharma, Copley Pharmaceutical, HiTech Pharma, Mikart, Morton Grove,
Carolina Medical, and Pharmaceutical Associates (Amantadine HCL, syrup). Rimantadineis manufactured by Forest Laboratories (Flumadine®,
tablet and syrup) and Corepharma, Impax Labs (Rimantadine HCL, tablet), and Amide Pharmaceuticals (Rimantadine ACL, tablet). Zanamivir is
manufactured by GlaxoSmithKline (Relenza®, inhaled powder). Oseltamivir is manufactured by Hoffman-LaRoche, Inc. (Tamiflu®, tablet). This
information is based on data published by the Food and Drug Administration (FDA), whichisavailable at http://mww.fda.gov.

* Thedrug package insert should be consulted for dosage recommendations for administering amantadine to personswith creatinine clearance <50
mL/min/1.73n?.

T 5 mg/kg body weight of amantadine or rimantadine syrup = 1 tsp/22 Ibs.

§ Children aged > 10 yearswho weigh <40 kg should be administered amantadine or rimantadine at a dosage of 5 mg/kg body weight/day.

9 Areduction in dosage to 100 mg/day of rimantadine is recommended for personswho have severe hepatic dysfunction or those with creatinine
clearance <10 mL/min. Other personswith less severe hepatic or renal dysfunction taking 100 mg/day of rimantadine should be observed closely, and
the dosage should be reduced or the drug discontinued, if necessary.

** Only approved by FDA for treatment among adults.

11 Not applicable.

88 Rimantadineisapproved by FDA for treatment among adults. However, certain specialistsin the management of influenza consider rimantadine
appropriate for treatment among children (see American Academy of Pediatrics. 2000 red book: report of the Committee on Infectious Diseases. 25th
ed. Elk Grove Village, IL: American Academy of Pediatrics, 2000).

9191 Older nursing-home residents should be administered only 100 mg/day of rimantadine. A reduction in dosage to 100 mg/day should be considered
for all personsaged >65 years, if they experience possible side effects when taking 200 mg/day.

**x Zanamivir isadministered through inhalation by using a plastic deviceincluded in the medication package. Patientswill benefit frominstruction
and demonstration of correct use of the device.

t11 Zanamivir is not approved for prophylaxis.

888 A reduction in the dose of oseltamivir isrecommended for personswith creatinine clearance <30 mL/min.

1919 The dose recommendation for children who weigh <15 kg is 30 mg twice a day. For children who weigh >15-23 kg, the dose is 45 mg twice a day.
For children who weigh >23-40 kg, the dose is 60 mg twice a day. And, for children who weigh >40 kg, the doseis 75 mg twice a day.
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creatinine clearance <50 mL/min/
1.73m?. Guidelinesfor amantadine
dosage on the basis of creatinine
clearance are located in the package
insert—however, such persons
should gtill be observed carefully for
adverse reactions. If necessary,
further reduction in the dose or
discontinuation of thedrug might be
indicated because of side effects.
Hemodiaysscontributesminimaly to
amantadine clearance.

* Rimantadine. A reduction in dosage
to 100 mg/day isrecommended for
persons with creatinine clearance
<10 mL/min. Because of the poten-
tia for accumulation of rimantadine
and itsmetabolites, patientswith any
degreeof renal insufficiency, includ-
ing older persons, should be moni-
tored for adverse effects, and either
the dosage should be reduced or the
drug should bediscontinued, if
necessary. Hemodialysis contributes
minimally to drug clearance.

» Zanamivir. Limited dataare avail-
able regarding the safety and effi-
cacy of zanamivir for patientswith
impaired rena function. The manu-
facturer recommends no dose
adjustment for inha ed zanamivir for a
5-day course of treatment for
patientswith either mild to moderate
or severeimpairment in rena func-
tion.

e Osdtamivir. Serum concentrations
of osdtamivir carboxylate (GS4071),
the active metabolite of oseltamivir,
increasewith declining renal function.
For patients with creatinine clearance
of 10-30 mL/min, areduction of the
treatment dosage of osdtamivir to 75
mg oncedaily andinthe prophylaxis
dosageto 75 mg every other day is
recommended. No treatment or
prophylaxisdosing recommendations
areavailablefor patientsundergoing
routinerena dialys streatment.

Persons with Liver Disease

e Amantadine. Noincreasein
adverse reactions to amantadine has
been observed among persons with
liver disease. Rare instances of a
reversibleeevation of liver enzymes
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among patientsreceiving amantadine
have been reported, although the
relation between the drug and such
changes has not been established.

» Rimantadine. A reduction in dosage
to 100 mg/day isrecommended for
persons with severe hepatic dysfunc-
tion.

» Zanamivir and Osdtamivir.
Neither of these medications has
been studied among personswith
hepatic dysfunction.

Persons with Seizure
Disorders

» Amantadine. Anincreased inci-
dence of seizures has been reported
among patientswith ahistory of
seizure disorders who have received
amantadine, Petientswith seizure
disorders should be observed closdly
for possibleincreased seizure activity
when taking amantadine.

* Rimantadine. Seizures (or seizure-
like activity) have been reported
among personswith ahistory of
seizures who were not receiving
anticonvulsant medicationwhile
taking rimantadine. The extent to
which rimantadine might increasethe
incidence of seizures among persons
with seizure disorders has not been
adequately evauated.

» Zanamivir and Osdltamivir.
Seizure events have been reported
during postmarketing use of
zanamivir and osdtamivir, dthough no
epidemiologic studieshavereported
any increased risk for seizures with
either zanamivir or oseltamivir use.

Route

Amantading, rimantadine, and osdlt-
amivir are administered orally. Amanta
dineand rimantadineareavailableintab-
let or syrupform, and osdtamivir isavail-
able in capsule or ora suspension form.
Zanamivir is available as a dry powder
that is self-administered via oral inhala
tion by using aplastic deviceincluded in
the package with themedi cation. Patients
benefit from instruction and demonstra-
tion of correct use of thisdevice.

Side Effectsand Adver se
Reactions

When considering use of influenzaan-
tivira medications(i.e., choiceof antiviral
drug, dosage, and duration of therapy),
cliniciansmust consider the patient’sage,
weight, and rena function; presence of
other medical conditions; indications for
use(i.e, prophylaxisor therapy); and the
potentia for interaction with other medi-
cations.

Amantadine and Rimantadine

Both amantadine and rimantadine can
cause CNS side effects (e.g., nervous-
ness, anxiety, insomnia, difficulty concen-
trating, and lightheadedness), although
rimantadine at a dosage of 200 mg/day
causes fewer symptoms compared to the
same dosage of amantadine. Gastrointes-
tinal side effects (e.g., nausea and anor-
exia) occur among approximately 1%-3%
of personstaking either drug.

Side effects associated with amanta:
dineand rimantadineareusualy mild and
cease soon after discontinuing the drug.
Sideeffectscan diminish or disappear af-
ter thefirst week, despite continued drug
ingestion. However, serious side effects
have been observed (e.g., marked behav-
iora changes, ddlirium, hdlucinations, agi-
tation, and seizures). These more severe
side effects have been associated with
high plasmadrug concentrationsand have
been observed most often among persons
who haverend insufficiency, seizuredis-
orders, or certain psychiatric disordersand
among older personswho have been tak-
ing amantadine as prophylaxis at a dos-
age of 200 mg/day. Clinica observations
and studies have indicated that lowering
the dosage of amantadine among these
persons reduces the incidence and sever-
ity of such side effects. In acute overdos-
age of amantadine, CNS, rend, respira
tory, and cardiac toxicity, including
arrhythmias, have been reported. Aman-
tadine hasanticholinergic effectsand might
cause mydriasis—therefore, it should not
be used among patients with untreated
angle closure glaucoma. Because
rimantadine has been marketed for a
shorter period than amantadine, its safety
among certain patient populations (e.g.,
chronicaly ill and older persons) hasbeen
evauated lessfrequently.



Zanamivir

Because of therisk for seriousadverse
events and because the efficacy has not
been demonstrated among thispopulation,
zanamivir is not recommended for treat-
ment for patients with underlying airway
disease. If healthcare providers decideto
prescribe zanamivir to patients with un-
derlying chronic respiratory disease after
carefully considering potential risks and
benefits, thedrug should beused with cau-
tion under conditionsof appropriate moni-
toring and supportive care, including the
availability of short-acting bronchodilators.
Patients with asthma or chronic obstruc-
tive pulmonary diseasewho usezanamivir
are advised to 1) have a fast-acting in-
haled bronchodilator availablewheninhal-
ing zanamivir and 2) stop using zanamivir
and contact their physician if they experi-
ence difficulty breathing. Allergic reac-
tions, including oropharynged or facia
edema, have also been reported.

Inclinical treatment studiesof persons
with uncomplicated influenza, thefrequen-
cies of adverse events were similar for
persons receiving inhaled zanamivir and
thoserecelving placebo (i.e., inhaed lac-
tose vehicle adone). The most common
adverse events reported by both groups
were diarrhea; nausea; sinusitis, nasa
signs and symptoms; bronchitis; cough;
headache; dizziness, and ear, nose, and
throat infections. Each of these symptoms
was reported by <56% of persons in the
clinical treatment studiescombined.

Oseltamivir

Nausea and vomiting were reported
more frequently among adults receiving
osdtamivir for treatment. Among children
treated with oseltamivir, 14.3% had vom-
iting, compared with 8.5% of placebo re-
cipients. Similar typesand ratesof adverse
events were reported in studies of
osdtamivir prophylaxis. Nauseaand vom-
iting might belesssevereif oseltamivir is
taken with food.

UseDuring Pregnancy

No clinica studies have been con-
ducted regarding the safety or efficacy of
amantadine, rimantadine, zanamivir, or
osdltamivir for pregnant women. How-
ever, both amantadine and rimantadine
havebeen demonstrated in animal studies
to be teratogenic and embryotoxic when
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administered at high doses. Be-
cause of the unknown effects of
influenzaantiviral drugson preg-
nant women and their fetuses,
these four drugs should be used
during pregnancy only if the poten-
tial benefit justifiesthe potential risk to
the embryo or fetus.

Druglnteractions

Careful observation is advised when
amantadine is administered concurrently
with drugsthat affect the CNS, including
CNSstimulants. Concomitant administra:
tion of antihistamines or anticholinergic
drugs can increase the incidence of ad-
verse CNS reactions. No clinically sub-
stantial interactions between rimantadine
and other drugs have been identified.

Clinicd dataarelimited regarding drug
interactionswith zanamivir. However, no
known drug interactions have been re-
ported, and no clinicaly critical druginter-
actions have been predicted on the basis
of in vitro data and data from studies us-
ing rats.

Limited clinica data are availablere-
garding druginteractionswith osdltamivir.
Because osaltamivir and oseltamivir car-
boxylateareexcretedintheurineby glom-
erular filtration and tubular secretion via
theanionic pathway, apotentia existsfor
interaction with other agents excreted by
this pathway. For example, coad-
ministration of osaltamivir and probenecid
resulted in reduced clearance of
osdltamivir carboxylate by approximately
50% and a corresponding approximate
twofold increase in the plasma levels of
oseltamivir carboxylate.

Antiviral Drug-Resistant Strains
of Influenza

Amantadine-resistant viruses are
cross-resistant to rimantadine and vice
versa. Drug-resistant viruses can appear
in approximately one-third of patients
when either amantadine or rimantadineis
used for therapy. During the course of
amantadine or rimantadinetherapy, resis-
tant influenza strai ns can replace suscep-
tible strains within 2-3 days of starting
therapy. Resistant viruses have been iso-
lated from personswholiveat homeor in
an inditution where other residents are
taking or haverecently taken amantadine
or rimantadine as therapy; however, the

frequency withwhich resistant viruses

aretransmitted and their effect on

S, effortsto control influenzaare

9‘% unknown. Epidemic strains of
) ™ i .

-G influenza A resistant to aman-
} tadine and rimantadine have
rarely been detected. Amanta
dine- and rimantadine-res stant virusesare
not morevirulent or transmissiblethan sus-
ceptibleviruses.

Development of viral resistance to
Zanamivir and osdtamivir during treatment
hasbeen identified but doesnot appear to
be frequent.

Conclusions

Theappropriateuse of antiviral agents
inthetreatment and prophylaxisof influ-
enza can reduce influenzamorbidity and
mortality, especialy in select populations.
In particular, antivirals may significantly
benefit people at risk for complications
from influenza but who cannot take the
vaccine, or inthe prevention or control of
an outbreak. However, the expense of
these medications, as well as the risk of
side effects, therisk of developing more
wide-spread vird resistance, andthelikely
limited availability of suchdrugsduringma:
jor outbreaks, makesjudicioususeimpor-
tant and reinforces theimportance of pri-
mary prevention (through vaccination and
respiratory etiquette).

Sourcesof | nformation
Regarding Influenza and I ts
Surveillance

Information regarding influenzacontrol
isavailable on the CDC/National Immu-
nization Program website at
www.cdc.gov/nip/flu or by caling their
hotlineat 800-232-2522 (English) or 800-
232-0233 (Spanish). State and local
health departments should be con-
sulted concer ning availability of influ-
enza vaccine, access to vaccination
programs, information related to state
or local influenza activity, and for re-
porting influenza outbreaks and re-
ceiving advice concer ning outbreak

control.
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West Nile
y Virus (WNV)
- “ hasnot been
% asactivein
5 — Virginiain 2004

asit wasin 2002
or 2003. To date there have
been 5identified human cases (including
1 death), 9 WNV positive horses, 24
WNV positivebirds, 2 WNV positive
sentingl chickens, and 409 WNV
positive mosguito pools.

During the past severd weeks the
infection rate among mosquitoestested
for WNV has taken a genera down-
turn. Although the exact cause of this
has not been determined, one hypothesis
isthat the many heavy rainsVirginiahas
experienced starting in mid-August have
disrupted the breeding habitats of the
mosguitoes most likely to carry WNV
(e.g., Culex pipiens prefer the stagnant
water of storm water catch basins—
heavy rains wash the eggs and larvae
out).

West Nile Virus in Virginia

The WNV human cases have
occurredin:

* Roanoke (onset: July)

e Accomack County (Onley areg;
onset: August)

* Chesterfield County (Midlothian area;
onset: August)

e AugustaCounty (onset: September),
and

e Fairfax County (onset: September).
Despite the lower WNV activity, the

Virginia Department of Health requests

that healthcare providers continueto

maintainahighlevel of suspicionfor this
diseasein patients presenting with signs
and symptoms compatiblewith viral
encephditis:

* Fever >38°C (100°F);

* Altered menta status and/or other
evidenceof cortica involvement such
asfoca neurologicfindingsor
seizures; and

* Cerebra spinal fluid pleocytosiswith
predominant lymphocytesand/or

elevated protein and a negative gram

stain or culture.

Patientshospitalized with clinical
evidenceof vird encephalitisshould be
reported immediately tothelocal health
department. Theloca health department
andtheDivision of Consolidated
Laboratory Services (DCLS) can
advise on specimen collection and
submission as needed.

In an effort to prevent mosquito-
borne diseases such asWNV, physi-
ciansshould remind their patients,
especidly the elderly who may be at
increased risk for severeillnessfrom
WNV, of the importance of persona
protection from mosquito bitesand of
removal of potential mosquito breeding

sitesfrom around their homes.
Submitted by:

David N. Gaines, PhD

Office of Epidemiology

October: Antibiotic Awareness Month

Governor Warner has proclaimed October “ Antibiotic AwarenessMonth.” In conjunction with this proclamation, amass
media campaign supported by the Get Smart Mirginia partnerswill run on television, radio, newspaper, and bus advertisments

across much of Virginia

Resources for Healthcare Providers

Materials are now available to help healthcare providers educate their patients about antibiotic resistance. Theseinclude an
eye-catching brochureto inform patients about theimportance of using antibioticsproperly. A coordinating “ prescription pad” is
also available that providesalist of options patients have to treat the symptoms of colds and viruses. Physicians can check off
the optionsthat may apply and provideit to the patient instead of an unnecessary antibiotic prescription. Also availableare
waiting room postersand aCD-ROM to play on physician office telephone hold lines and/or on patient waiting room televisions.

Other resourcesare dso availablefor Virginia's heathcare providers. For example, GlaxoSmithKline has provided funding for
aspeakersbureau. Physician organizations, community clinics, and hospitals can request that

an infectious disease expert come to their area to speak on the latest medical research on
antibiotic useand resistant strains of bacteria infections. In addition, Pfizer isprovidinga*“cold
pack”—azipper close pouch that contains tissues and samples of over-the-counter medicines

totreat virdl and cold symptomsfor providersto giveto their patients.

Obtaining Materials

Materials can be viewed at www.vdh.virginia.gov/epi/getsmart/index.asp. Hedlthcare
providers can also place orders without charge for these resources, including the cold pack
and speakers, through the Medical Society of VirginiaFoundation by contacting MelissaKing,

Director of Programs, Medical Society of VirginiaFoundation (804-377-1053 or

mking@msv.org).

Epidemiology Bulletin
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Cases of Selected Notifiable Diseases Reported in Virginia*

Total CasesReported, August 2004

Total CasesReported Satewide,
Regions January through August
Disease Sate NW N SW C E ThisYear L ast Year 5Yr Avg
AIDS 40 5 13 5 4 13 473 543 551
Campylobacteriosis 86 16 29 13 11 17 433 565 425
E. coli 0157:H7 8 0 3 3 1 1 25 28 37
Giardiasis 82 15 33 13 13 8 315 227 233
Gonorrhea 696 49 63 101 170 313 5,858 5,922 6,585
Hepatitis, Viral
A, acute 20 1 14 2 1 2 76 52 84
B, acute 36 2 8 6 13 7 159 113 103
C, acute 1 0 0 0 1 0 15 6 5
HIV Infection 57 3 13 5 10 26 577 519 565
Lead in Children® 112 11 12 31 32 26 511 500 436
Legionellosis 8 2 1 4 1 0 31 64 26
Lyme Disease 38 4 23 0 6 5 94 52 77
Measles 0 0 0 0 0 0 0 0 1
Meningococcal Infection 2 0 1 0 0 1 12 19 30
Mumps 0 0 0 0 0 0 1 1 5
Pertussis 6 0 2 0 1 3 105 77 54
Rabies in Animals 52 11 17 9 8 7 326 384 360
Rocky Mountain Spotted Fever 6 0 3 2 0 1 17 14 13
Rubella 0 0 0 0 0 0 0 0 0
Salmonellosis 211 23 58 31 41 58 768 643 729
Shigellosis 23 3 14 1 4 1 104 290 293
Syphilis, Early® 13 3 8 0 0 2 134 121 175
Tuberculosis 29 0 18 2 2 7 148 175 183

Localities Reporting Animal Rabies This Month: Accomack 1 raccoon, 1 skunk; Albemarle 1 fox; Amherst 1 raccoon; Bland 1 cow; Botetourt 1 bat, 1
raccoon; Campbell 1 raccoon; Charlotte 1 raccoon; Cumberland 1 skunk; Dinwiddie 1 skunk; Fairfax 1 cat, 2 foxes, 5 raccoons, 1 skunk; Fauquier 1 fox, 1
raccoon; Floyd 1 cat; Giles 1 fox; Goochland 1 groundhog; Hanover 1 raccoon; James City 1 raccoon; King and Queen 1 raccoon; King George 1 fox;
Loudoun 1 cat, 1 groundhog, 3 raccoons; Lunenburg 1 skunk; Montgomery 1 bat; Nelson 1 raccoon, 1 skunk; New Kent 1 raccoon; Northampton 1
raccoon; Powhatan 1 raccoon; Prince William 2 foxes, 1 raccoon; Pulaski 1 raccoon; Rockingham 2 raccoons, Shenandoah 1 raccoon; Stafford 1 bat, 1

raccoon; Suffolk 1 skunk; VirginiaBeach 1 raccoon.

Toxic Substance-related IlInesses: Ashestosis 2; Adult Lead Exposure 8; Mesothelioma 1; Pneumoconiosis 7.
*Datafor 2004 are provisiond. TElevated blood lead levels >10ug/dL . SIncludes primary, secondary, and early latent.
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